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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

listing of Claims : 

1 . (currently amended) A marine riser system, comprising; 

(a) a riser pipe having an outer riser pipe surface; 

(b) an annular sheath surrounding the riser pipe and forming a conduit between the 
outer riser pipe surface and an inner surface of the annular sheath, the annular sheath having an 
outer surface; and 

(c) at least one pair of nozzles for discharging water carried by the conduit out of the 
annular sheath in a direction substantially tangential to the outer surface of the annular sheath? 

(d) wherein w hen the marine riser system is beset by a current, the discharge of water 

by the at least one pair of nozzles substantially preventiegs flow separation of the current on a 
down-current side of the marine riser system and th e r e by substantially preventisgs 
hydrodynamic drag and vortex induced vibration ( VTV) that the marine riser system would 
experiences in the an absence of the discharge of water by the at least one pair of nozzles. 

2. (currently amended) The marine riser system of claim I wherein the annular 
sheath is an elongated cylinder having a vertical dimension extending lengthwise along the 
cylindrical annular sheath, and wherein the at least one pair of nozzles comprises a pair of slot- 
nozzles extending along the vertical dimension of the cylindrical annular sheath. 

3. (currently amended) The marine riser system of claim 2 wherein the pair of slot- 
nozzles are disposed substantially opposite one another on the cylindrical annular sheath; and the 
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at least one pair of nozzles includiages a second pair of slot-nozzles disposed substantially 
opposite one another on the cylindrical annular sheath. 

4. (currently amended) The marine riser system of claim 1 , further comprising a 
system for pumping water through the conduit to at least one of the pair of nozzles. 

5. (currently amended) The marine riser system of claim 1, further comprising a 
system for rotating the annular sheath and the at least one pair of nozzles relative to the riser 
pipe, 

6. (currently amended) The marine riser system of claim 5 wherein the system for 
rotating the annular sheath includes a gear for rotating the annular sheath and the at least one pair 
of nozzles relative to the riser pipe and a gear motor for driving the gear. 

7. (currently amended) The marine riser system of claim 6 wherein the system for 
rotating the annular sheath further includes a ring gear supported by a bulkhead surrounding the 
riser pipe and at least one pinion gear for engaging the ring gear, 

8. (currently amended) The marine riser system of claim 6 wherein the gear motor is 
located separate from the marine riser system . 

9 . (currently amended) A marine riser, comprising : 
(a> a riser pipe having an outer riser pine surface: 

(b) an annular sheath surrounding the riser pipe and forming a conduit between the 
outer riser pipe surface and an inner surface of t he annula r sheath, the annular sheath having an 
outer surface: 

(c) at least one pair of nozzles for discharging water carried bv the conduit out of the 
annular sheath in a direction substantially tangential to the outer surfac e of the ann ular sheath; 
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( d) when the marine riser is beset bv a current the discharge of w ater bv the at least 
one pair of nozzles substantially preventing flow separation of the current on a down-current side 
of the marine riser and thereby substantially preventing hvdrodvnamic drag and vortex induced 
vibration (VIV) that the marine riser would experience in the absence of the discharge of water 
by the at least one pair of nozzles: and 

a RVRtgm ft^ pum ping water through the conduit to at least one of the pair of nozzles, 
wherein the system for rotating the annular sheath includes a gear for rot ating the annular 
sheath and the at least one pair of nozzles relative to the riser pipe and a gear motor for driving 
the pear, 

wherein the system for rotating the annular sheath further includes a ring gear supported 
by a bulkhead smroundine the riser pipe and at least one pinion gear for engaging the ring gear. 

Tho marine rioor of oloim 7 wherein the annular sheath includes an inner tube 
surrounding the riser pipe and an outer tube surrounding the inner tube? A wherein a region is 
formed between the riser pipe and the inner tube, the region containing buoyancy material^ and 
wherein the system for rotating the annular sheath is for rotating the outer tube, the inner tube, 
and the at least one pair of nozzles relative to the riser pipe. 

10, (currently amended) The marine riser system of claim 1 wherein the at least one 
pair of nozzles comprises at least four slot-nozzles disposed around the outer surface of the 
annular sheath, the at least four slot-nozzles being independently and collectively selectable to 
discharge water from the conduit out of the outer surface of the annular sheath in response to the 
direction of the current. 

1 1 . (currently amended) The marine riser system_ of claim 1 , further comprising a 
system for rotating an external riser sheath system relative to a fixed internal system, th e marin e 
rioor relative to a platform from which th e marin e riser is doployo dr 
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12. (currently amended) The marine riser system of claim 1 1 wherein one of the pair 
of nozzles is located substantially on an opposite side of the annular sheath from the other 
nozzle; and wherein the system for rotating the external sheath system includes a controller 
operable for rotating the external sheath system that is responsive to the direction of the current 
th e marin e ris e r includ e s a - coaitrollor for rotating tho marine? riaor in respons e to tho direction of 
th e curr e nt 

13. (currently amended) The marine riser system of claim 1 wherein the conduit 
comprises a pair of pipes ducts, and wherein each of the pipes ducts are coupled to a respective 
one of the pair of nozzles. 

14. (currently amended) The marine riser system of claim 1 wherein the conduit 
comprises at least one duct in fluid communication with at least one of the pair of nozzles. 

1 5. (currently amended) The marine riser system of claim I , further comprising a tail- 
jet nozzle for discharging water carried by the conduit out of the annular sheath in a direction 
substantially normal to the outer surface of the annular sheath. 

1 6. (currently amended) The marine riser system of claim 1 5 wherein the annular 
sheath has an elliptical shapes wherein the pair of nozzles are located approximately 180 degrees 
from one another measured angularly around the outside surface of the elliptical annular sheathe 
wherein the pair of nozzles is configured to discharge water in a direction substantially parallel 
to one another and tangential to the outer surface of the annular sheath^and wherein the tail-jet 
nozzle is located approximately 90 degrees from either of the pair of nozzles and is configured to 
discharges water in a direction substantially normal to the outer surface of the annular sheath and 
substantially parallel to the direction of water discharge by the pair of nozzles. 
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1 7, (currently amended) The marine riser system of claim 1 6 wherein the outer 
surface of the annular sheath has angular locations of 0 degrees, 1 80 degrees, and 270 degrees^ 
and wherein one of the pair of slot-nozzles is located within a range of 5 and 350 degrees on the 
outer surface of the annular sheath, wherein another th e other ofthe pair of slot-nozzles is 
located within a range of 175 and 190 degrees on the outer surface of the annular sheath, and 
wherein the tail-jet is located within a range of 260 and 280 degrees on the outer surface of the 
annular sheath. 

1 8. (currently amended) The marine riser system of claim 16 wherein the pair of 
nozzles and the tail-jet are all slot-nozzles are configured to extending along a vertical dimension 
of the annular sheath. 

19. (currently amended) The marine riser system of claim 15 wherein the tail-jet is 
controllable to discharge water and not discharge water. 

20, (currently amended) The marine riser system of claim 1 , further comprising a tail- 
fin configured to extendiag from the annular sheath in a direction substantially normal to the 
outer surface of the annular sheath. 

21 . (currently amended) The marine riser sysleinof claim 20 wherein the tail-fin is 
foldable such that it -the tail-fin can be retracted within the outer surface of the annular sheath. 

22, (currently amended) The marine riser system of claim 20 wherein the annular 
sheath has an elliptical shapes wherein the pair of nozzles are located approximately 180 degrees 
from one another measured angularly around the outside surface of the elliptical annular sheath^ 
wherein the pair of nozzles are configured to discharge water in a direction substantially parallel 
to one another and tangential to the outer surface of the annular sheath^ and wherein the tail-fin 
is located approximately 90 degrees from either of the pair of nozzles and extends from the 
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annular sheath in a direction substantially normal to the outer surface of the annular sheath and 
substantially parallel to the direction of water discharge by the pair of nozzles. 

23. (currently amended) The marine riser system of claim 22 wherein the outer 
surface of the annular sheath has angular locations of 0 degrees, 1 80 degrees, and 270 degrees^ 
and wherein one of the pair of slot-nozzles is located within a range of 5 and 350 degrees on the 
outer surface of the annular sheath, wherein another the other of th e pair of slot-nozzles is 
located within a range of 175 and 190 degrees on the outer surface of the annular sheath, and 
wherein the tail-fin is located within a range of 260 and 280 degrees on the outer surface of the 
annular sheath. 

24. (currently amended) The marine riser system of claim 1, further comprising: 

(a) a buoyancy ring disposed between the riser pipe and the annular sheath, wherein 
the buoyancy ring is configured to surrounding the riser pipe and forming a buoyancy cavity 
between the inside surface of the buoyancy ring and outside surface of the riser pipe; and 

(b) buoyancy material disposed within the buoyancy cavity. 

25 . (currently amended) A marine riser system, comprising: 

(a) a riser pipe having an outer riser pipe surface; 

(b) a telescoping annular sheath surrounding the riser pipe and forming a conduit 
between the outer riser pipe surface and an inner surface of the telescoping annular sheath, the 
telescoping annular sheath including: 

(1) a first cylindrical section, and 

(2) a second cylindrical section that can be substantially inserted in and 
substantially extended from the first cylindrical section, and 

(c) at least one pair of nozzles extending through at least one of the first and second 
cylindrical sections of the telescoping annular sheath for discharging water carried by the conduit 
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out of the telescoping annular sheath in a direction substantially tangential to the outer surface of 
the telescoping annular sheath?-aB4 

(d) wherein when the marine riser system is beset by a current, the discharge of water 

by the at least one pair of nozzles substantially preventifigs flow separation of the current on a 
down-current side of the marine riser system and thereby substantially preventiags 
hydrodynamic drag and vortex induced vibration fVTVl that the marine riser system would 
experiences in &e an absence of the discharge of water by the at least one pair of nozzles. 

26. (currently amended) A marine riser, comprising: 

(a) a riser pipe having an outer riser pipe surface: 

(b) a tele sftnpinpr annular sh eath surrounding the riser pipe and forming a conduit 
between the outer riser pipe surface and an inner surface of the telescopin g annular sheath, the 
telescoping annular sheath including: 

£D a first cylindrical section; and 

(2) a second cylindrical section that can be substantially inserted in and substantially 
extended from the first cylindrical section: 

(c) at least one pair of nozzles extending through at least one of the first and second 
cylindrical sections of the telescoping annular s heath for discharging water carried by the conduit 
out of the telescoping annular sheath in a direction substantially tangential to the outer surface of 
the telescoping annular sheath: and 

ftft when the marine riser is beset by a current, the discharge of water bv the at least 
one pair of nozzles substantially preventing flow separation of the current on a down-current side 
of the marine riser and thereby substantially preventing hydrodynamic drag and vortex induced 
vibration (Vm that the marine riser would experience in the absence of the disch arge of water 
bv the at least one pair of nozzles: 

Tho marin e riser of claim 25 wherein the second cylindrical section includes a seal for 
engaging the riser pipe and for substantially preventing water from escaping the conduit. 
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27. (currently amended) A marine riser, comprising: 
(a) a riser pipe having an outer riser pipe surface: 

fbl a telescoping annular sheath surrounding the riser pipe and forming a conduit 
between the outer riser pipe surface and an inner surface of the telescoping a nnular sheath 1 the 
telescoping annular sheath including: 

(1) a first cylindrical section: and 

(2) a second cylindrical section that can be substantially inserted in and substantially 
extended from the first cylindrical section: 

(c) at least one pair of nozzles extending through at least one of the first and second 
cylindrical sections of the telescoping annular sheath for discharging water carried bv the conduit 
out of the telescoping annular sheath in a direction substantially tangential to the outer surface of 
the telescoping annular sheath: and 

(6) when the marine riser is beset by a current the discharge of water by the at least 
one pair of nozzles substantially preventing flow separation of the current on a down-current side 
of the marine riser and thereby substantially preventing hydrodynamic drag and vortex induced 
vibration CVTV) that the marine riser would experience in the absence of the discharge of water 
bv the at least one pair of nozzles, 

Tho marino ricor of claim 26 wherein the second cylindrical section inplu<fcg ft seal for 
engaging the riser pipe and for substantially preventing water from escaping the conduit wherein 
the riser pipe is surrounded at least in part by at least one annular buoyancy ringf A and wherein 
the seal comprises an inflatable toroidal ring that is controllably inflatable and deflatable to 
engage each buoyancy ring. 

28. (currently amended) The marine riser system of claim 25, further comprising a 
pump for pumping water down through the conduit and to the at least one pair of nozzles. 
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29. (currently amended) The marine riser system of claim 25, further comprising a 
system for rotating at least one of the first and second cylindrical sections and the at least one 
pair of nozzles relative to the riser pipe. 

30. (currently amended) The marine riser system of claim 25 wherein the marine riser 
system is rotate-able along &e a lengthwise axis of the telescoping annular sheath. 

3 1 . (currently amended) The marine riser system of claim 25 wherein the conduit 
comprises a cylindrical annular space between the riser pipe and the telescoping annular sheath, 
and a diameter of the cylindrical annular space that decreas&ges from the first cylindrical section 
to the second cylindrical section. 

32. (currently amended) The marine riser system of claim 25 wherein the water is 
dischargeable from the at least one pair of nozzles while the second cylindrical section is being 
extended from the first cylindrical section and while the second cylindrical section is being 
inserted into the first cylindrical section. 

33. (currently amended) A marine riser> comprising: 
(a> a riser nine having an outer riser pipe surface: 

(b) a telescoping annular sheath surrounding the riser pine and forming a conduit 
between the outer riser pipe surface and an inner surface of the telescop ing ann ular sheath, the 
telescopjp p annular sheath including: 

(1) a first cylindrical section, and 

(2) a second cylindrical section that can be substantially inserted in and 
substantially extended from the first cylindrical section; 

(c) at least one pair of nozzles extending through at least one of the first and second 
cylindric al sections of the telescoping annular sheath for discharging water carried by the conduit 
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out of the telescoping annular sheath in a direction substantially tangential to the outer surface of 
the telescoping annular sheath: 

(d) when the marine riser is beset by a current the discharge of water bv the at least 
one pair of nozzles substantially preventing flow separation of the current on a down-current side 
of the marine riser and thereby substantially preventing hvdrodvnamic drag and vortex induced 
vibration (V1V) that the marine riser would experience in the absence of the discharge of water 
bv the at least one pair of nozzles: and 

Th e merino ricor of claim 25, farth e r oomprioing (e) at least one cable extending from an 
upper terminus of the marine riser to a bottom terminus of the second cylindrical section for 
reducing loss of discharge water during retraction of the telescoping annular sheath. 

34. (currently amended) A marine production riser system, comprising: 

(a) a plurality of production riser pipes; 

(b) a cylindrical sheath surrounding the plurality of production riser pipes, the 
cylindrical sheath having an outer surface; 

(c) a conduit within the cylindrical sheath; 

(d) at least one pair of nozzles for discharging water carried by the conduit out of the 
cylindrical sheath in a direction substantially tangential to the outer surface of the cylindrical 
sheath^an^ 

<e) wherein when the marine production riser system is beset by a current, the 

discharge of water by the at least one pair of nozzles substantially preventisgs flow separation of 
the current on a down-current side of the marine production riser and th e r e by substantially 
preventiwgs hydrodynamic drag and vortex induced vibration (VIV) that the marine production 
riser system would experiences in the an absence of the discharge of water by the at least one 
pair of nozzles^ 
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35. (currently amended) The marine production riser system of claim 34, further 
comprising a system for rotating the cylindrical sheath and the at least one pair of nozzles 
relative to the plurality of production riser pipes. 

36. (currently amended) The marine production riser system of claim 34 wherein the 
at least one pair of nozzles comprises at least four slot-nozzles disposed around the outer surface 
of the cylindrical sheath, the at least four slot-nozzles being independently and collectively 
selectable to discharge water from the conduit out of the outer surface of the cylindrical sheath in 
response to the direction of the current. 

37. (currently amended) The marine production riser system of claim 34, further 
comprising a system for rotating &e a marine production riser relative to a platform from which 
the marine production riser is deployed. 

38. (currently amended) The marine production riser system of claim 37 wherein one 
of the pair of nozzles is located substantially on an opposite side of the annular sheath from the 
other nozzle*, and wherein the system for rotating the marine production riser includes a 
controller for rotating the marine riser in response to the direction of the current 

39. (currently amended) A marine vessel operable to be that mayb e beset by a 
current, comprising: 

(a) a platform for deployment in a body of water comprising in which currents may 
b e present ; 

(b) a riser deployable by the platform, including: 

(1) a riser pipe for conducting material from the a bottom of the body of water 
to the platform, the riser pipe having an outer surface, 
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(2) a sheath surrounding the riser pipe and forming a conduit between the 
outer riser pipe surface and an inner surface of the sheath, the sheath having an outer 
surface, 

(3) at least one pair of slot-nozzles located on opposite sides of the sheath 
from one another, wherein the pair of slot-nozzles is operable to fe f discharging water 
carried by the conduit out of the sheath in a direction substantially parallel to one another 
and substantially tangential to the outer surface of the sheath and at a velocity greater 
than a velocity of a current that may-besets the marine vessel, and 

(e) wherein the discharge of water by the at least one pair of nozzles substantially 

preventsHftg flow separation of the current on a down-current side of the riser and ther e by 
substantially preventing hydrodynamic drag and vortex induced vibration VTV that the riser 
would e xperiences in-the an absence of the discharge of water by the at least one pair of nozzles. 

40. (currently cancelled). 

41 . (currently amended) The marine vessel of claim 39, further comprising a system 
for rotating the sheath relative to the riser pipe so that each of the slot-nozzles is ranfipiired to 
dischargeing-water in a direction substantially parallel to the direction of the current. 

42. (currently amended) The marine vessel of claim 39 wherein the at least one pair 
of slot-nozzles comprises a member of a plurality of pairs of slot-nozzles, the slot-nozzles being 
independently and collectively selectable to discharge water in response to current direction. 

43. (Original) The marine vessel of claim 39 wherein the riser further includes a tail- 
jet nozzle for discharging water carried by the conduit out of the sheath in a direction 
substantially normal to the outer surface of the sheath. 
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44. (cunrently amended) The marine aee? vessel o f claim 43 wherein the sheath 
comprises has^an elliptical shapes wherein the pair of nozzles are located approximately 180 
degrees from one another measured angularly around the outside surface of the elliptical sheath^ 
wherein the pair of nozzles are configured to discharge water in a direction substantially parallel 
to one another and tangential to the outer surface of the elliptical sheathe and wherein the tail-jet 
nozzle is located approximately 90 degrees from either of the pair of nozzles and is configured to 
discharges water in a direction substantially normal to the outer surface of the elliptical sheath 
and substantially parallel to the direction of water discharge by the pair of nozzles. 

45. (currently amended) The marine nser vessel of claim 44 wherein the outer surface 
of the elliptical sheath has comprises angular locations of 0 degrees, 1 80 degrees, and 270 
degree^ and wherein one of the pair of slot-no2zles is located within a range of 5 and 350 
degrees on the outer surface of the elliptical sheath, wherein another tho other of t he pair of slot- 
nozzles is located within a range of 175 and 190 degrees on the outer surface of the elliptical 
sheath, and wherein the tail-jet is located within a range of 260 and 280 degrees on the outer 
surface of the elliptical sheath. 

46. (currently amended) A marine riser system, compri sing: 

(a) a riser pipe; 

(b) a substantially cylindrical sheath surrounding the riser pipe, the sheath being 
dooignod configured to be at least partially submerged in water, the sheath enclosing a conduit 
for holding water and having an outer surface, the outer surface of the sheath having an up- 
current side and a down-current side such that the up-cuirent side is configured to may be beset 
by a current present in the water in which the marine riser is at least partially submerged, the 
current having a velocity and a current direction, the sheath having a first separation location 
where the current tends to separate from the outer surface in an the absence of energetic 
discharges from the outer surface that causes thereby causing hydrodynamic drag and vortex- 
induced-vibration (-VIV^) on the-a marine riser; 
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(c) a first nozzle formed in the outer surface, the first nozzle having a first nozzle 
location within 10 degrees of the up-current and 5 degrees of the down current of the first 
separation location, the first nozzle location being configured to be b eiagmeasured angularly 
along the outer surface relative to the first separation location, the first nozzle being configured 
for discharging the water contained in the conduit out of the outer surface and into the water in 
which the marine riser is at least partially submerged at a velocity greater than the current 
velocity and at an angle substantially tangential to the outer surface at the first nozzle location 
and substantially in the current direction so as to substantially prevent flow separation of the 
current on the down-current side of the outer surface and t h ereby substantially prevent 

hydro dynamic drag and VTV on the marine riser caused by flow separation at the first separation 
location; 

(d) the substantially cylindrical sheath having a second separation location where the 
current tends to separate from the outer surface in the absence of energetic discharges from the 
outer surface thereby causing hydrodynamic drag and VIV on the marine riser, the second 
separation location being located approximately 180 angularly degrees angularly around the 
substantially cylindrical sheath from the first location; and 

(e) a second nozzle, having a location within 10 degrees of the up-current and 5 
degrees of the down-current of the second separation location, the location of the second nozzle 
being configured to be measured angularly along the outer surface relative to the second 
separation location, the second nozzle for discharging the water contained in the conduit out of 
the outer surface and into the water in which the marine riser is at least partially submerged at a 
velocity greater than the current velocity and at an angle substantially tangential to the outer 
surface at the second nozzle location and substantially in the current direction so as to 
substantially prevent flow separation of the current on the down-current side of the outer surface 
and thereby reduce hydrodynamic drag and VIV on the marine riser caused by flow separation at 
the second separation location. 
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47. (currently amended) The marine riser system of claim 46, further comprising a 
third nozzle located substantially 90 degrees between the first nozzle and the second noz2le when 
measured angularly along the outer surface, the third nozzle being configured for discharging 
water contained in the conduit out of the outer surface and into the water in which the marine 
riser is at least partially submerged in a direction approximately normal to the outer surface and 
substantially parallel to the current direction. 

48. (currently amended) The marine riser system of claim 46, further comprising a 
control system for aligning the first and second nozzles to be within 10 degrees of the up-current 
and 5 degrees of the down-current from the respective first and second separation locations as 
the current direction changes relative to the marine riser. 

49. (currently amended) The marine riser system of claim 46 wherein the first and 
second nozzles are slot-nozzles having a slot opening that is between about 1/32 inch and 1/10 
inch. 
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